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(57) Abstract: 



PURPOSE: To provide a low-priced semiconductor 
package which can be coped with the increase in number 
of terminals and also on which conventional technique 
can be used on a printed substrate. 

CONSTITUTION: A metal base substrate 25, having a 
patterned copper foil layer 14, is formed on a metal 
plate 12 through the intermediary of an insulating layer 

13, a flange part 16 is formed on the circumference of 
an aperture part 15 by conducting bending and drawing 
operations on the above-mentioned metal base substrate 
25, and a plurality of protruding parts 17 are provided 
on the flange part 16. One end of the copper foil layer 

1 4, having a wiring pattern, is exposed to the 
protruding part 17, and the other end is formed into an 
inner lead part against a semiconductor integrated 
circuit element 11. When this semiconductor package 10 
is surface-mounted on a printed substrate, the 
protruding part 17 and the pad on the substrate are 
corresponded with each other and they are connected by 
reflow soldering. 



20 1 1 ¥«<44Rm[2]BX? 





u u JBV« " 



(19)B*E#Sf/T (JP) (12) ^ H ^ |i 


F y Jk (A) (H)ttffffiR&H«4 






#H¥7-235618 






(43)&B8B ¥£7^(1995) 93 5 B 


(51)Int.Cl.' mi?m ffrtSS** 


F-I 




H0 1L 23/12 








HO 1 L 


23/ 12 L 






*s3# hB*50Sc8 OL (i9B 


(21>(HBS6^ #JK¥6-27079 


(71)ffl«A 


000003126 


— 






(22)ffiHB ¥j£6*f(1994) 2 £25B 




SOT=fftfflK®#WETg 2 « 5 ^ 




(72)Jfc9» 


**» #ft 






f^;i|^SrfJ^KfiIbWH90#i}b H# 










(72) «W* 


Hffii AS — 






#39E;iiJW»STiT«K»iai«ni9o»jfi z# 


















«*;HJR«RTlr*EtfiWi«rii90*ifi H# 










(74)ftS A 











(54) [$£W<D%fr) &ffi-**frriy>r-V 



(57) 

<b oaa5K»s** 5 teffl t- t o , mm *£&m**m 

ixfcfflra/i 1 4 Sr^-f o&JS^-^Sffi 2 5 d 

reanffii 5 w/g&icoiigm ez^LtzM-xt u o 

USUI 6 IHjSftO^gBC l 7 5rKito 0 ES^^-Vic 
^mXah,tzm?BlS 1 4 £D-SS^5?segR 1 7 IdESf 

>•)— 'J- KBBfcfcoJ: 9 lci-5. i 3"{r- 




X^^fcfflf5^^-^^^^-5?^^ iD ^ sl::Sti:iL ^ 
S5EI3»»PX c ftfcffl?5S a 5 fg«c c n, o ^SfrSI^ t 
E5SSSC i: <0«fttt£8£^«a £ ft o 1" © 

SB*5 1 {lEttO^^^f*^ y 
1 4 fell 2*I;:E«^£«t¥®#'^^-^ 

TT*foo!fi*5 l ^ L 4 v^riTr- l ^rES^^Stf:^ 

[Sfi**S 6 ] SUE^fia^W .fiififfioflsp^Sds 0 . 
1 mmEU 2 mmEJiTtfc5!l!*S 3 KEtt<3¥«#'< 

[$S#3£ 7 ] ffijE*6*8JB ItU^* 5 3 0 %EA±Tfc 
9^0#7*l£»f&£# 1 6 0°C«±3 5 Ot«TT'fo 

L 6 i ^fii^ 1 «lcE«c c TXT ^ o *2g<£'< -y^- 
[!S*58] fi5E5SSSM ? . oiiaco^JSMSJ: 9 0. 
0 5mmtJl±BI^ *>Oflg*O^Sffi3 : £* 0. 1 mm 
y±^ntirM^ri-t^oSS*5 l L 7 ^-f ix^ l 
^icE©^**^?^-^. 

[0 0 0 1] 
[0 0 0 2 ] 

It, DI P (Dual In-line Package) if^-flfcO t> 

L T , 7 7 7 h ytr — 'sf) 1 BET 6QFP (Quae F I 
at Package)*?, 0 7 llTri" J: ?^PG A(Pin Grid Arr 
ay) 8 Ofci'tffco. QFPTI4, *£&ftf.B(£]&&£? 
(lCty^) IC«*R$iXfcy- 7^-U-K 



o, PGA8 0T-H. i c^^^irjgiRctio y 

-Kri\ /^^-v^TEJ: 9, ffi^ (t'y) 8 1 i L 
X&&£tiX^o 0 QFPtll /^^-vO^JI]<04 

^for)!^^, PGATI1 ^7<r-i/^)TSi* 

£ ^ tils z&'Mt-t o:t^<, £ tr y it £ fc-r c t 

x^x§k f ib(c{ifv\ 7^-y-Ko#&it4 o 

0-1 OOO^SgC^X-WoifScTl, wO» 
o 0 

[0 0 0 3] PGAl^UT^affffftaSBR^W^ 

^ X^\z£r>X&f&£titz±7 5 ^ 9'<ytr 
-v^rlE/sU w £0ir7 5 7 ^^-vic I CfyT' 

>r^-y- K^/^-yMi, ^<o'&. ~jxb±7 

1) ib o 0 

[0 0 0 4] *fc, Sc^OQF P^-f o R3ffi.fi 

^Jxll*^ra¥l-132147^ffitCEKe^fc^*;{*/< 
«E$h,t«:^[5]ffi^y^-v?^*)O 0 ^^^1-131247^- 

>^'L, ^u^BDXlCio-CEaaSrff^Lfct^T'S? 
9, cf=^95l: I Cf^^aMEK^iv 1552615^7 

0/<y^-vll, &JR-c-^5IEt*ttT!ff9lftlfaDX 
foo^ti^9^DX^tT^oT^-7'IL^i: Lfct^T'fo 

B3DB(0fflaffl^7l>^-y- LTffifflSlxo 

r^rlt & JRS«± I;: J&J* ^JxfcffifSt^oT^ 
oOT, 7 ^^-y - KO«: t t^oSCraffiSrlSiE 
Q F Plwit^T7^^-y-KrJ)l^$r/J^c<-^o 

il/<7 r-v^^J5 4*ffii* 4 b^7 , >^-y- KCt-co 
fJX ^ it l t ict^oOt, 7 ^— y - K*»£18* 



(0 0 0 5) j&fi. fcoISW±^bV{!:, Zm+it 

I- it ^ T IC H^ffiS Wffi/J v ^ T- 

fe5. :otft. Sffi56S»-jILfc7p*-y-K«iJI 

-y- KSS^fc 5 5^*1- o£-ga 5 *>v\ /<yv— -v^ 
M2QF P irtttS-fo i:d»fc9iS< Cio. 
[0 0 0 6] US. SffiSSSKS-g-S-frofcfc. 79? 
-y- KflH-fcfi< Lt-/3- h y- KPG A. Sfcy 
-Kfi-?fcfe< L£BGA(Ball Crid Array) $#611% 
SflTVS. 0 8 (a)(iBGACCi«^om!5&5:^1-TE 
Sh 08 (b)liBGA£r7'y y KStSKSSKLfcttlBS: 
/^■TSt^EISlT-foo. BGA90TI1, PGA©7 9 

yv— ^TBBKJ&JSfceftTl^a. 7* y > K££9 2 II B 
GA9 0SrSES1-©»£\ *B'<>7'9 1 SrIEftftggc 

MKT, y 7n-;aaeiur i o/y y FM9 2±^ 

KirKSWlwgigEe-ttT^Oo BGA9 0T-I1 I 
0^^7*9 311, tT^^ii^L^^s^yK© 
S-*S9 4±tC^^/N-y K9 5 ^LTfUSK^n-CSo 1 ?. 
SIE9 4±tf>«|i)?aiK«l9 6 (-f y - K) lc*fLT 

lw. &&9 4 5r|Tii-f o^yu— /Ut'T 9 QftSSMb 
ft. :©7/^-^f7 9 8 ZfrLXmrS&®.9 6 
m^yy'S l i^lE&tfjicigiSSSftT^©. ebi:, I 

C 9" y 7* 9 3 -^fflfSSi*® b> 5 . *'yf^V^7'ft9 7 
Sr 51 it -f o fe ft I w . x # * •> £ /: - . £ o * - / u K tf 9 

[0 0 0 7] L7>>LBG AlC&l^Tli. /< y >r- C^TEi 

w l & -g- 1 c 1 1 . ^ a / < y -/ x ftgm&i -r 5 & m f- s> 

[0 0 0 8] 

&<75t@flOII*iJ£T-#. PGAWj:7i:7^?-y-Kt' 
^$rl& 0 ft!- o r £ < '< v f-yCDTm>b®&<nm 

[0 0 0 9] 

y v— vli. fflfeii t t L TIM $ 



*5SrEi\ ntJtE&JR^-^StElcilT?) fiifflPIfcoi^li 

6 9 aoifcfffc 5 " t K«t 9 oii §BSr ttxfcfflM* t £ft 
fcSt#WJMSffii::*9«J5)iS;h.o. ¥»tt**»ttEO 

y y— vtd&l^T. lfflIEoiiMB5±fc& 
»09?gg|57)5|glte.n, lTOEI§]»;!HlI$ftfc*MS0<D- 
4S«* s liirK£igS0>«EK:J5tl3U BufEES^DI^iT,*: 

[0010] 

^^^<-yv--vi:fdlC07"y > hE»*Eft 

II, P G A/< y-yT-K)7 9 ? - y - FSSst'*?, BG 
&,< y t-VX-<n>¥®'<yv'\zft*i-fc>z.b\ztiG. * 

LT fy«07 y 5 - y - KS8*fc» 9 ft It 5£«K* s <t 
<. Sfc-feJS'<-7;£^lcfiifiK l 5Z)QI Ji ?7'u^7)DI5r 

*>o7^-y- KJST-Sroptttt 

— Lfcffi^l tiot^orot 1 , BGAt ttISi L T , 

[00 11] v— iyl-fc^T, 

■^-^SS$rffl^1-o&JK«t LTIi, W^O. 0 5- 
2. OmmSSro^ro^j^oi:, #£L<liRI£ 
0.1-1.0mmC7;K-?i., B-^Rfw^^ffl-g- 

* 5 T# o. 

[0012] *^B^IC^V^<btloiifiit*® t LTI1. 

^fli. fi.u : ^y7? h^i k. 3«y^/u-*>. s^y/< 
fli. 5.u : f\=r2i't*^y $ KwntiSEtPT-^o^y k 

5. fcotMliBRHS^ftW^^-f Wxli^y-T 
$ K. y 7 ; K-f ^ K, 77$ K. #D2-fW* 

7 ^- >, # y x — r/i'S- — T ^-7" h -f yUACO 
PiSII. S^Stt^y W $ KWHtjSEfrT-foo^y 7? K 

T-S o, * tWttSJKH^S'i:Slft»rSB1£#y i" $ K«S 
^ T . Si BrSSI* ^ = ^ r ±iE<75 7 -f ^ i 

7-r*i. *tfR»Iffltt#y 5 KOj¥LfflLfiJLJK7^ 



[0 0 13] ffiiEO*ftiBt/Stt»«:iffi^fc*Tffl^Ow 
[0 0 14] -OJ:5^*6»*^5^, #38Wlwfc^T 

te#y -r ^ Ktfcot, HyTsftfoms. (t.) ^16 

0°CW±3 SOTOTT-^^ J IS (B^X^Ife) 
-C231 8liaSS^fc*fetwJ: 9»]£S;fto«l9rB¥ 
G9{$U*^> 3 0 %^±^k^T-foo<> #7^aE^ffijE£: 

--y?' (xy^y^) 6 ft 4: So. 

[0 0 16] /<^-=^^$nfc«faB9cffi^ti. 
£09^ f^'yf << yy^'frte 0 Ni/Au^y 
^ s A e ^ y =^rW y ^ai&'ni 9 : <!: S L 

Sg-fo^i: <b"*Ji£-C£>ort\ filfADX&lcftft p** s . 

[0 0 17] 4zJR4E. ffl?i/i^^S(Cfg/S-ro 

[0 0 18] 2t=»WlIfc^T, 1&§ti&<0&W<OT-lbtek* 

\z¥m&Pkm®ft%*&&R&±-^&&feW?o k£\z 

icii. &~^£?r^&^ox-f o*\ stiis^* 

tgONC/^-^lwJ:o§]B>JISSS5*. £sy h Sfcii K?*< 
x^f-y^S* i^— tfflOXfe^ffi^bixo. 

<bix, W^tfTKft^b* y 2*. 7k6$<t:7 h y ->ju^t07 



[0 0 2 0] K^-f^yf LTIl&Ssy'? X-^fc 

U^K r F^tf)fcfl>£r^lfo - t^T't 60 

[0 0 2 1] #5^(w±3tf o&fl, fitfftfct&SDXIi, ii 
fcO&Sfcffi^fc^i^JOXT^fc 5- k&XZ Oc 0 
K*PXSixfc«?S«t«9»I^l^at5fc«)tw, & 

[0022] **B^oi(iigft/<y^-v<oiKffi^liiBi 
L o rt\ M JL<D&{Zi*£> btzk^i^- ? mm 
t U ^KS^T-^S^^S^O. 0mm 
c75S5!a fcfc Oct ^UUDOXSrfrtt?:: t^L^. 
<Dggffi#JT'fi 1 . 0 mmi Lfco 

[0 0 2 3] Ol±"»IC?gJ5!ce^cffi»^%Efflli. WX 

IX, ^coff5*Uiff»i^ii*Sc^i"to e ftb^{tz<on: 

€-5§Ea^II^ (TSffii) ^IS-¥B5lwS*LT3?K 

ruo^g^^^^Si: LXTfi, &9«ttflDX-<?\ iffiffi 
co^S^ffl^/c^u^^oXT-tr^ p 1 b&VZ bo tL& 
fn»J3Effit UT^-T-Mtt^^^X^fitf^Xt^T^ 
5 i: ttw, olifflBlcH^ICT'^^iDXT-^fiWSrJFJja 
fo:tt^XfcoL, ^-^M^IC^JDXL^^. M 

(o&s^^^fc^^^iDXT^sa^^fixl'or. 1 1"^ 

@tl, 0. 1—2.0 mmOiGlS t^oi51-ToIi:i J 
tt 0 c bd. 7^y > hStE^Hg^Flifc^o&RffifM 
0. 0 5mmW±«ixTJBfi!ES^5A5lwrOwt*5g 

[0024] ^^or^^'v -v t-^asftJRfJiiH] 
3 y~-uu »s , foot M4WtttttB*«flB t 



[0 0 2 5] *%W<D$m*¥##'<y 
^Jto^ie^ftlBlHlKSf^lBSli l OKIES Sfto t 

^ll-jKlC^«§4it$fto/!>\ SvE£tlh(Cll, #Jx.H 

Co 

[00r26] ^^co^Sfr^^^-v^T'y > b£& 

5FS«ttfeolMi^tO#fi^B (Sn6 3%, Pb3 
7%) *fcllH?fi¥BB (Sn5l Pb9 5%) ft 

[0 0 2 7 ] 

WT, *5EWco^ffi^J(-o^T, 0mi£&W 

[0 0 2 8] i% 1 01 (a)ll#^<0?El£ 

aSffijO^Ste^V v^JbEISL Hi (b), (c)ll-cri 
•r nl <o¥3Z tP< 7 ^ - v offlfl no 0 , ±05*4 {ail X* A 
o 0 0 2 11, 0 1 (a)OA-A , ^TOKfrffi0T-foo o 

[0029] :ot^^-vi0(i, 

BKSI-r (ICfyT') 1 1 rSSto^f f oo 0 ¥ 
ig«:/<y>r-vl 0(1, &&&1 2±lC*e»E 1 3 fcfl* 

Lxmmm 1 4^?g^$^&js-<-^s^2 s$ri£^ 

41^-^M2 5(C»LTPf "9 ftifiJDXfcotMlJSO 
^QI^fi^oTSnl 1 5 £^-f O^-T^m^L, c 

*SS<03Sig«i TtSDflillcioTaitoltCJ: 
•9. ff^cJxTt^Oo ^ifctf'JT'll, Mnffil 5I1S&IE 
;£«5"Cfo9, oifffli 6llBanffii Sor^toIM 
<04 iSSrHs 9 (StrDCO^Sll-ff^ctiT^Oc r It, 
3^^H(S1 7(l^i2r<t \z 2 3?iJ(cg£E^ix. 3*!t 7 2 flSSS: 

1 4co»flunii, aiffa^apxfefT^otaii. sta»? 
(>P0^) ^jBdcsn, $e>iccw-y^^«w±ic. 



ffim«?> y^r?r(Cct 5SJ0.05-0.1ym^)4 (A 
[0 0 3 0] £gSl 7^^(l^^T-fcoT, *- 

7W3^i£Eiiii*;frfi (Si (b)fcii/0 2^j3^ 

II, ra-sPffilC»LT|gK»lCjS"r5J:9l-*oTfc 
9, &&oRWa>feWfea>ft<i: 51-* r^¥Sll, ICO 

EiSl 8 i:, oligBl 6 Joi^BBaffil 5 

e-fo/sftsn 9 ii, ^-f^t&^s (rt^s) # 

SB 1 7<7)&£P^S flO. Smmtiot^ 

[ 0 0 3 1] 03(1, ZO^mfc'tytr-Vl 0 Sr&HP 
ffil 5tt'ja>feJLfc0Tfco. ffl?sJSl4il, anoxic 

ZfiTteV. «-Haj»/^-vo-«fliJll^Sffll 
oT^»l 7 0^^ilffio/c^ttcon^^i/ ( co 

ICioTBfcftTfcty. wftd-toT^gWl 7ICl*$^ 

1 1 <Oi£W(D>( y-t- y - KfiSJjctwST-jEVT^o. 
[ 0 0 3 2 ] 3?fiSBl 7^jaffl**bolfgBl 6 0^£] 
ffi^T-^£gB6, 1-<Ctot>B3<0xli, O.OSmmHi 

t4ot^o 0 rftti. i o £te 

^yy > v^ttt'\zK&i-oW^m(om^^it^ 

HioTSSESBl 7 tiMl 2 i:^$s*&-f t 5rES 

bPt$to?:e^] 7 0^/£]^S^|]!]PS. 
3C0yti, 0. 1 mmJ^±HES:^cixT^o 0 
[ 0 0 3 3 ] ^iSffil 2 i LT 1115*0. 2mmWfij5 
4rfflt\ te^Sl 3tLTIt Z^Eit^ (fe) 
fR"5iatt^y^ i FO^frbtfy 1 ^ 0°C 

-3 5 Ottfcot J I 5 -C 2 3 1 8lHtScixoW 

^ 1 3 Ol5*(l 2 0 u mt LtL 0 mmM 1 4 i: L Til/5 
c 1 8 /i m£>ffl?e£fflt/\ &JS^ 1 2 , {g^JE 1 
«B?SiB i 4(l«ftyu^j£ii J: ^tiSlcSS 1 • fHJB&ft'i 

[0 0 3 4] *3S*SigHH]K*TF l 1 II. BBDffil 5(R'j 

ftlSSKSr 1 1 ll^tt^^-^' 1 0±^^W/<-v 
S'J. footMl*B3. SM^ ^^^Ciotf^c ci'Lt 
LTIe!?S»DX^ti, lcD&$/<?-yiloliHn 6*»b 



t20 lei oTttfcttl-SiRcHT^Oo 
[0 0 3 5] $ bid, ^ffftlgtHlK^i 1 1 1 
f^/^^ft2 0«^i^:i!)i:, oliS l 6 £ 

■>«fJ!l2 1 ^^aS^y^-^l 0rtlC7C«-Tor irlC 
[0 0 3 6] lfc\z. ^^gf$^y^-v : <07'y ^ bg 
[ 0 0 3 7] 7*y > hS«2 2^<D¥%g.ft' < ytr-V i 

Efi^^SLt/^ k±ic*s3^ y-^£fWJu gaft 

««*lcJ:oT^{*:^y^-^S:^y v hSIOKjf 
*£U fttgtf) y 7c-ip|cj:oT y 7n-K^M 9 

Oo 

[0 0 3 8] «gs2 3sie«» ±a<osi3?jg«icio^T 

5iegBl 7li2m : fT*Sf 7 2f@ES:(tbtlT^/i75\ # 

it. *S;tt05IS2aS3 1 ^f&sp*g£'hc < L (Wili' 
0.2 5mm) . 63 Q B55rlStf &fflC9o(fgBlc:fc^T 3 

[0 0 3 9] sLtz. SSS^^li^^lwpfiibixot 
^T'(l^l-\ 0 6 (a)~(c)ll7Fcixo<t 5 5?SSG2: 

SB 3 2 <i^^tr^c77^](wS< LMttotv^. 
®6 (b)IC^LfctOT*l±. 5ieffli3 3li, fbCSc 

[0 0 4 0] 

^LT0?§^DX$7xrcSH?i'®£'^to&Ja-<-^S^^ 
(Jiffl L . ftJR^-^SttKlTr*) ftif»DXfei^(i«I9M 



<t' i ottSttt$8i»ffi t-T5wi:lcJ:9, P G A ic & it 
oJ: Kffi^oMWtt^BGAK 
jo it o X o t£ ¥ 0 y?(D BtfL er tr o Z. k L t w , HE 

[0 0 4 1] y yo^BS 

Wt^^ it /'<yir- is co Tffi £ i£ T- £ © B- 

GA<hJt&1-ftfi&ofc<3<^ PGAiJtSSlLfcS^tc 

Ttofcfc, PGACDl. 5-2ffiSgST-^S8S8S4S 

fil^t'yfl^ QF PlwioSEIIKBStcFDlBicfco 
ipiO. 3-0. 5mmgg^/ht'yfT'foo£^tj: 
ft< , 0.8-1. OmmSffiCOt'-y^T+i&^^SS! 
#s t- » £ &£1£T © w t T £ © . 

[0 0 4 2 ] ^^^tS^^S^y^-^lCSo^ 
T, ^ii«i::Kttix©^fi«ii, &S!«f tct o«tgt«J»D 
Xici 9tfeJR^-^SSS#T-ff^eixofcft, BGA 

2E«EH«iB^g e ritz'&\zigmte if "CS 9 # L & 

[0 0 4 3] *%ffi(D&i%*¥mft'<?*-Vlt* 
#'yf^y«, 7>ft#>f footMiy 

v? CO ^ f ^{b I- 4-1" c w fc T" fc o o 

[Ell ] (a)lS#3£93<og5l ^i?'J^^«ft^-7^-v' 
«T*-f±ffi0. (b) r (c)(i-rri-rriE]i (a)W*3f*^y 

[@2] H 1 (a) OA- A' ®"C^E6Tffilg]T-fco 0 

[El 3] Ell (al^Slt^v'^-vtr^BSDffifflW 1 

[E34] 0 1 (a)fO*«ft/<y ^"^r^y V hS«± 

[ El 5 ] ^ cog? 2 ^&#J O ^" y ^ - - ^ 

[El 6] (a), (b), (c)tt^h,?fi%&W>com;Z^1-fe 

mi) tS*^^«»/N^^-vO-PJTfeoPGA(0 

[ El 8 ] (a) li?S3e£>*ag#'< y ^- ft o B 

GAOffi^Sr/Tl-Tffi®, (b)liT'y ^ HStE±^B 
G AcoSgg^SSrTT-fffiSCWrBST'foOo 

10,30 *%tfc'<y J r—\s 
1 i ^igi4:JEffi[£]gS«^ 



1 2 




2 5 




1 o 

I 6 




8 0 


PGA 


1 4 




p i 

O I 




1 5 


Q dD 




r n a 

O W 


1 6 




9 1 




17,3 




9 3 




18,1 


« f=E rifi Jt/T 


Q 4 




2 0 , 9 






s \ * s \ 


2 1 








2 2,9 


2 v V •/ h&^R 


3 O 




2 3 




9 9 





[Hi: 



[02] 



(a) 



ooooooooooo 
ooooooooooo 



oo 
o o 
o o 
o o 
oo 
o o 
oo 



o o 
o o 
o o 
o o 

O 0 

o o 
o o 



ooooooooooo 
ooooooooooo 



10 !&tt$'<v*—s 



10 



\ 20 11 wfcswsrcss?- 




15 



Cb) 



18 
19 



10 



16 Ol*gi 

^2S ^JH^-x^fc 



17 IV 



[03] 



17 14 




[0 5] 



[116] 



30 aMM*/* •»•»— S> 



31 31 



°c 0 o°o W/oWoV o° o° o° o°o°oV O°0 
o°oVo 



3 O w 
O O 0_ 
D O O ° 
O O 0 

a°oVo 

«&❖ 

o o o 



VcV 

0 o 0_ 
o o o o 

o ° °- 

o o o o 

oVoo 
o°o o o 

O 0 0 0 

o o_ c 

0 0 0 0 
o o 0_ 
o o o o 

o o o o 
o o 0 





[07] 



80 PGA 




(a) 



81 



[118] 



90 BGA 



ooooooooooo 
ooooooooooo 

ooooooooooo 

OOOOOOOOOOOl^9i 4iBB/<vr 

ooooooooooo^ 

OOOOOOOOOOO gi 
OOOOOOOOOOO ^ 
OOOOOOOOOOO 
OOOOOOOOOOO 
OOOOOOOOOOO 

ooooooooooo 



97 95 93 IC^t7 




(b) 96 



94 2£ 



92 -fn > ^sfe 



91 



